Analyses of differential sensitivities of synchronized HeLa S3 cells to radiations and chemical carcinogens during the cell cycle. Part IV. X-rays.
Radiation-induction and rejoining of single-strand breaks (SSBs) in the DNA of synchronized HeLa S3 cells were investigated by alkaline sucrose density gradients. We could not find any significant differences in the extent of SSBs induced in cellular DNA and in the extent of their rejoining throughout the cell cycle, including mitosis. The cyclic variation curve of the content of non-protein sylfhydryls (NPSH) during the cell cycle is similar to that of X-ray survivals except in mitosis, although there was no close correlation between the content of apparent total sulfhydryls (APSH) and X-ray survivals. Radiation-induced mutants resistant to 8-azaguanine (8AG) occurred in higher frequency in the radio-sensitive G1-S boundary phase than in the radio-resistant G1, S and early G2 phases. Further, the pre-irradiation treatment with 50 mM cysteamine prevented reproductive death and induction of 8AG-resistant mutants by X-rays throughout the cell cycle. These findings seem to indicate that there is a close correlation between the extent of lethal radiation damage to the cells and their mutability, and that sulfhydryls may play an important role as a factor governing cellular radio-sensitivity.